WO 2005/084442 PCT/JP2005/004717 

- 1 - 

DESCRIPTION 



TERMITE- PROOFING AGENT AND ITS APPLICATION METHOD 

5 Technical Field 

The present invention is a tree trunk injection 
preparation and a method for producing lumber that does 
not require termite-proofing treatment following lumber 
production by applying the tree trunk injection 

10 preparation. 

More than twenty species of termites such as 
Japanese termites and Oriental termites thrive in Japan, 
and their resulting damage to wooden structures is so 
extensive that it is referred to as "flame-less fire". 

15 Since lumber is used in the traditional Japanese 

construction method of wooden framework construction and 
the conventional construction method employed in North 
America of framed wall construction in particular, once 
such structures become damaged by termites, the resulting 

20 damage can be to the extent to which the structure must 

be rebuilt. Even in the case of using a steel frame or 
reinforced concrete for the structural materials, since 
wood is frequently used for the inner walls and interior, 
there are many reports of termite damage in these cases 

25 as well. 

In the Kyushu, Shikoku, Chugoku, Kansai and Tokai 
regions where Oriental termites thrive, the dissemination 
of insecticide into the soil and the spraying of 
insecticide onto wooden structural sections one meter or 

30 less above ground are essential for preventing termites 

during the construction of wooden structures. In 
addition, preventive treatment for soil under the floors 
and wooden sections must be repeated by spraying with 
chemicals- every three to five years. 

35 Termite damage frequently occurs at locations out of 

view, such as within structural materials, beneath floors 
and inside walls, and the work involved to exterminate 



WO 2005/084442 PCT/JP2005/004717 

- 2 - 

termites in these locations is frequently difficult. 

Although various methods of chemical treatment are 
employed for the wood used in order to protect a 
structure from termite damage, each of these treatment 
5 methods has its own advantages and disadvantages, such as 

the work efficiency of chemical treatment, limitations 
due to the physical properties of the chemicals, and 
problems with toxicity for the workers and the 
environment . 

10 

Background Art 

Examples of methods that have been employed in the 
prior art for rot-proofing and termite-proofing 
structural wooden materials include (1) injection into 

15 the trunks of standing trees, (2) chemical treatment of 

the cut ends of felled timber, (3) coating and spraying 
lumber with chemicals, (4) immersing lumber in chemicals, 
and (5) injecting chemicals into lumber under pressure. 
The method involving injection into the trunks of 

20 standing trees is an easy method, but it has poor 

treatment efficiency since considerable time is required 
to inject a large amount of chemical in treating 
individual trees, and the chemical used must be soluble 
in water. Thus, this method is hardly used at all at 

25 present. 

Height difference injection methods are typically 
used for treating the cut ends of felled timber with 
chemicals. Examples of such methods include the Bushley 
method, in which the cross-sectional surfaces of the 

30 bases of bark-covered logs are coupled with a chemical 

tank installed at a high location immediately after 
felling followed by the injection of chemical utilizing 
the water pressure resulting from this height difference, 
and a method in which, after peeling the bark for a 

35 distance of about 10 cm from the base of bark-covered 

logs, the peeled base is covered with one end of a tire 
tube and fastened to the log with wire or a rubber band, 
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after which chemical is injected into the tube from the 
other end and the base of the log is inclined at a steep 
angle and allowed to stand undisturbed. These methods 
are also hardly used for the same reasons as the 
5 aforementioned method involving injection- into the trunks 

of standing trees. 

Methods involving coating or spraying lumber with 
chemicals are the most common methods of rot-proofing and 
termite-proofing treatment, and are routinely employed at 

10 building construction sites. In these methods, an 

emulsion or wettable powder containing rot-proofing and 
termite-proofing ingredients is diluted with water, a 
chemical in which the termite-proofing ingredient is 
diluted with kerosene is applied to the lumber with a 

15 brush, or the chemical is sprayed onto the lumber with a 

sprayer. However, these methods have the shortcomings of 
requiring considerable time and trouble for treatment, 
the surfaces to which the chemical adheres are extremely 
limited to unevenness of coating or spraying, and the 

20 chemical being unable to be adequately impregnated into 

the lumber, thereby making lumber susceptible to 
infiltration by putrefying microorganisms and termite 
from those sections where the chemical has not adhered or 
only adhered in a small amount. In addition, there is 

25 also the problem of environmental contamination since the 

chemical sprays onto lumber other than the lumber 
targeted for spraying. 

Although the method involving immersing lumber in a 
chemical allows the chemical to be more reliably 

30 impregnated into the lumber than the aforementioned 

coating or spraying, it has the shortcomings of requiring 
the providing of a large immersion tank and a large 
volume of chemical so that the lumber to be treated can 
be completely immersed. 

35 Although methods involving the injection of a 

chemical into lumber under pressure enable chemicals to 
reliably penetrate inside the lumber in a short period of 
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time, they also have the shortcomings of requiring a 
device to generate pressure, requiring a large amount of 
chemical in the same manner as immersion methods, and 
require measures for preventing pollution with respect to 
5 treating the waste chemical following treatment. 

Although CCA (chromium-copper-arsenic) compounds having 
both termite-proofing and rot-proofing effects have been 
used as chemicals in these methods, treatment using this 
method is decreasing rapidly for the reasons mentioned 
10 above. 

As has been previously described, although there are 
numerous methods for termite-proofing treatment of 
lumber, since each of these methods have problems, 

15 treatment is performed by selecting the method thought to 

be optimum based on the respective situation. Among 
these, although injection into the trunks of standing 
trees provides a simple method that is easy to implement, 
since it requires the injection of a large amount of 

20 chemical and considerable time is required for that 

injection, it is currently hardly employed at all for 
reasons of poor treatment efficiency. However, it is 
thought that this method would proliferate considerably 
if an active ingredient or preparation were available 

25 that would enable treatment to be performed with a small 

amount of chemical and in a short period of time. 

Disclosure of Invention 

Neonicotinoid-based compounds are compounds that 

30 have a high degree of termite insecticide action, have 

low toxicity with respect to people and exhibit very 
little dissipation in air, and several of these compounds 
are used practically as termite control chemicals. 
However, since neonicotinoid-based compounds are 

35 essentially insoluble in water or only a very small 

amount dissolves in water, they are nearly always used in 
the form of a wettable powder. Lumber treated with a 
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termite-proofing agent can be obtained as a result of 
allowing easy injection into tree trunks and circulating 
within the tree body by combining a neonicotinoid-based 
insecticide component with a solvent miscible in water 
5 and a surfactant. 



Base Mode for Carrying Out the Invention 

The present invention relates to a tree trunk 
injection preparation comprising (1) a neonicotinoid- 

10 based insecticide component that is virtually insoluble 

in water or only a very small amount of which dissolves 
in water, (2) a solvent miscible in water, and (3) a 
surfactant, and to a method for obtaining lumber that 
does not require termite-proofing treatment following 

15 lumber production by injecting said tree trunk injection 

preparation into the trunk of a tree such as pine, cedar 
or cypress and circulating inside the tree body. 

Although compounds such as nitenpyram, imidacloprid 
and thiacloprid are also effective as neonicotinoid-based 

20 insecticide components in addition to those indicated in 

claim 1, organic phosphorus-based insecticides such as 
acephate, f enitrothion, ethylthiometon and diazinon, 
synthetic pyrethroid-based insecticides such as 
permethrin, etofenprox and silafluofen, and carbamate- 

25 based insecticides such as oxamyl, methomyl and 

benfuracarb are also effective. 

In addition, disinfectants for rot-proofing may also 
be used alone or mixed with the aforementioned 
insecticides . 

30 The solvent used in the composition of the present 

invention is preferably that which is easily miscible 
with water, examples of which include lower alcohols such 
as methanol and ethanol, ethers such as dioxane and 
tetrahydrof uran, ketones such as methyl ethyl ketone and 

35 cyclohexanone, esters such as ethyl acetate and butyl 

acetate, sulfoxides such as dimethylsulf oxide, nitriles 
such as acetonitrile, pyrrolidones such as N- 
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methylpyrrolidone and N-ethylpyrrolidone, amides such as 
N,N-dimethylf ormamide, and glycols such as ethylene 
glycol, propylene glycol and diethylene glycol, their 
esters and their ethers. 
5 Examples of surfactants used in the composition of 

the present invention include anionic surfactants such as 
alkyl sulfate esters, alkane sulfonates, alkyl benzene 
sulfonates, alkyl phosphate esters, N-acyl sarcosine 
salts, N-acyl alanine salts and succinates, cationic 

10 surfactants such as alkyl amines, alkyl trimethyl 

ammonium salts, dialkyl dimethyl ammonium salts, alkyl 
dimethyl benzyl ammonium salts and alkyl pyridinium 
salts, and nonionic surfactants such as polyoxyethylene 
castor oils, polyoxyethylene hardened castor oils, 

15 polyoxyethylene alkyl ethers, polyoxyethylene alkyl 

phenyl ethers, polyoxyethylene alkyl phenyl ether 
formaldehyde condensation products, polyoxyethylene allyl 
phenyl ethers, polyoxyethylene allyl phenyl ether 
formaldehyde condensation products , polyoxyethylene 

20 glycol fatty acid esters, polyoxyalkylene alkyl ethers, 

sorbitan fatty acid esters, polyoxyethylene sorbitan 
fatty acid esters, polyoxyethylene sorbitol fatty acid 
esters, polyglycerin fatty acid esters, sucrose fatty 
acid esters and propylene glycol mono fatty acid esters. 

25 Among these, a suitable nonionic surfactant is 

normally used alone or as a mixture with anionic 
surfactant. Preferable examples of nonionic surfactants 
include polyoxyethylene hardened castor oils, 
polyoxyethylene alkyl ethers, polyoxyalkylene alkyl 

30 ethers, polyoxyethylene allyl phenyl ethers and 

polyoxyethylene sorbitan fatty acid esters. 

Since the composition cannot be injected into a tree 
body if its viscosity is excessively high, normally it is 
preferable to use solvent and surfactant having low 

35 viscosity. 

Although the amount of each component of the 
composition of the present invention can be suitably 
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changed, active ingredient can be contained at about 0.1 
to 20% by weight and preferably about 1 to 10% by weight, 
solvent can be contained at about 30 to 90% by weight and 
preferably about 40 to 70% by weight, and surfactant can 
be contained at about 0 to 20% by weight and preferably 
about 0 to 10% by weight. 

The composition of the present invention is prepared 
by uniformly dissolving each component. The preparation 
method involves mixing and dissolving the total amount of 
components using a stirrer in a suitably large tank. 

The method for applying the present composition to 
trees consists of drilling a hole in the trunk with a 
drill and so forth at a location lower than the site 
where the tree is felled, and injecting the composition 
of the present invention contained in a suitable 
container either without applying pressure or under 
pressure. Although the amount applied varies according 
to the content of active ingredient and the timber volume 
of the tree, in the case of a preparation having an 
active ingredient content of 3 to 5%, the applied amount 
is 100 to 1000 ml, and preferably 200 to 600 ml, per 
cubic meter of timber volume. In addition, it is 
preferable to inject the preparation into the tree trunk 
using at least two locations, and preferably 2 to 5 
locations, so that the preparation is uniformly dispersed 
within the tree trunk. 

Examples 

The following provides a detailed explanation of the 
contents of the present invention through examples, but 
the present invention is not limited to these examples. 

[Example 1] Formulation of Injection Preparation 

Formulation examples of an injection preparation 
having a neonicotinoid-based compound in the form of 
thiamethoxam as their active ingredient are shown in 
Table 1. 
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Table 1 Injection Preparation Formulations 



Formula No. 1 | 2 




4 5 6 7 8 9 


i n 
x u 


Thiamethoxam bulk 
drug 


4.0 


4.0 


4 . 0 


4.0 


4.0 


4.0 


4.0 


4 . 0 


4 . 0 


4 . 0 


Cyclohexanol 




















on r\ 

o U . U 


Diethylene glycol 


30.0 




















Cyclohexanone 




30.0 






20.0 


20.0 


20 . 0 


20 . 0 


20 . 0 




N-methylpyrrolidone 






on r\ 
JU . U 
















N, N- 

dime thyl f o rmamide 








30.0 














Acetone 


20.0 


20.0 


20. 0 


20.0 


20,0 


20. 0 


20.0 


20.0 


20.0 


20.0 


Methanol 


31.0 


31.0 


31.0 


31.0 


41.0 


41.0 


41. 0 


41.0 


41.0 


31 . 0 


Water 


5.0 


5.0 


5.0 


5.0 


5.0 


5.0 


5.0 


5.0 


5.0 


5.0 


NK1001) 


10.0 


10.0 


10.0 


10.0 














NK1352) 










10.0 






7.0 


7.0 


10.0 


NK13723) 












10.0 










NK15484) 














10.0 








NK41C5) 
















3.0 






NK41B6) 


















3.0 




Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 



Notes : 

5 1) Polyoxyethylene hardened castor oil 

2) Polyoxyethylene styryl phenyl ether 

3) Polyoxyethylene nonyl phenyl ether 

4) Polyoxyethylene oleyl ether 

5) Calcium alkyl benzene sulfonate 
10 6) Sodium alkyl benzene sulfonate 



Although any of the preparations shown in Table 1 
can be used, those which do not cloud or precipitate when 
diluted in water, and have a preparation viscosity (Type 
15 B viscometer) that allows them to be injected rapidly are 

preferable . 

[Example 2] Injection into Tree 

The preparation of Formula No. 9 among the formulas 
20 shown in Example 1 was injected into the trunks of 20-40 

year old pine trees at a location 30 cm above the ground 
at 200, 400 and 600 ml per cubic meter of timber volume. 
Injections were made without applying pressure and under 
pressure, and the preparation was injected into three 
25 trees for each injection volume. 

In addition, the preparation was injected into 
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trunks of about 30 year old cedar trees in the same 
manner as the pine trees. 



Table 2 Injection of Preparation into Standing Pine Trees 



Trunk 


Trunk 


Height 


Timber 


Inj ection 


Number of 


Injection 


Time for 


Inj ection 


diameter 


of tree 


volume 


volume 


hole(s) on 


method 


inj ection 


per cubic 


of tree 


(m) 


(m3) 


(ml) 


inj ection 




(mm) 


meter 


at the 
neignt or 
chest 
(cm) 








container 






200 ml 


18 


12 


0.16 


32 


1 


Without 

applying 

pressure 


45 




22 


14 


0.26 


52 


2 


Without 

applying 

pressure 


30 




25 


18 


0.4 


80 


2 


Without 

applying 

pressure 


45 




20 


12 


0.19 


38 


1 


Under 
pressure 


15 




25 


15 


0.3 


60 


2 


Under 
pressure 


12 




25 


18 


0.4 


80 


2 


Under 
pressure 


20 


400 ml 


20 


13 


0.2 


80 


2 


Without 
applying 

£Ji tiib o U.X. fei 


55 




22 


16 


0.29 


116 


2 


Without 
applying 
pres sure 


70 




28 


20 


0.54 


216 


3 


Without 

applying 

pressure 


70 




18 


13 


0.17 


68 


2 


Under 

jJIcoo U.J_ t: 


15 




20 


15 


0.23 


92 


2 


Under 

jJ>L fci o O U.X. ti 


25 




24 


18 


0.39 


156 


3 


Under 

T~»T*0 C! Oil y" Q 
pLCQO U.-L- C3 


40 


600 ml 


20 


12 


0.19 


114 


2 


Without 

applying 

pressure 


70 




25 


15 


0.3 


180 


3 


Without 

applying 

pressure 


60 




29 


20 


0.58 


348 


5 


Without 

applying 

pressure 


90 




19 


11 


0.16 


96 


2 


Under 
pressure 


25 




23 


13 


0.26 


156 


3 


Under 
pressure 


25 




27 


15 


0.39 


234 


4 


Under 
pressure 


40 



5 

Preparations were injected at equal volumes into 
each hole. 

Preparations were pressurized with gas by placing 
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the preparations in a special-purpose pressurizing 
container. 

Table 3 Injection of Preparation into Standing Cedar 
5 Trees 



Trunk 


Trunk 


Heiaht 


Timber 


Ini ect ion 


Number of 


Inn ect ion 


Time foir 


Injection 


diameter 


of 


volume 


volume 


hole (s) 


method 


injection 


per cubic 


of tree 


tree 


(m 3 ) 


(ml) 


on 




(min) 


meter 


at the 
height 
of chest 
(cm) 


(m) 






injection 
container 






200 ml 


19 


14 


0.2 


40 


2 


Without 

applying 

pressure 


25 




20 


15 


0.23 


46 


2 


Without 

applying 

pressure 


33 




20 


15 


0.23 


46 


2 


Without 

applying 

pressure 


35 


• 


20 


14 


0.22 


44 


2 


Under 
pressure 


12 




20 


15 


0.23 


46 


2 


Under 
pressure 

X, 


15 




22 


15 


0.28 


56 


2 


Under 
pressure 


18 


400 ml 


20 


14 


0.22 


88 


2 


Without 

applying 

pressure 


50 




20 


14 


0.22 


88 


2 


Without 

applying 

pressure 


55 




22 


15 


0.28 


112 


2 


Without 

applying 

pressure 


65 




20 


14 


0.22 


88 


2 


Under 
pressure 


25 




20 


14 


0.22 


88 


2 


Under 
pressure 


25 




21 


15 


0.25 


100 


2 


Under 
pressure 


30 


600 ml 


20 


14 


0.22 


132 


2 


Without 

applying 

pressure 


75 




20 


14 


0.22 


132 


2 


Without 

applying 

pressure 


80 




22 


15 


0.28 


168 


3 


Without 

applying 

pressure 


60 




20 


14 


0.22 


132 


2 


Under 
pressure 


35 




22 


14 


0.26 


156 


3 


Under 
pressure 


30 




22 


15 


0.28 


168 


3 


Under 
pressure 


35 



Preparations were injected at equal volumes into 
each hole. 
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Preparations were pressurized with gas by placing 
the preparations in a special-purpose pressurizing 
container . 



5 As is shown in Tables 2 and 3, 200 to 600 ml per 

cubic meter of the preparations were able to be smoothly 
injected into both the pine trees and cedar trees. 

In the case of the pine trees, the preparations were 
able to be injected in 30 to 90 minutes without applying 
10 pressure and in 12 to 40 minutes under pressure. In the 

case of the cedar trees, the preparations were able to be 
injected in 25 to 80 minutes without applying pressure 
and in 12 to 35 minutes under pressure. 

15 [Example 3] Termite-Proofing Effects on Wood Treated by 

Trunk Injection 

The pine and cedar trees treated in Example 2 were 
left standing for 3 months after injection of chemical to 
allow the chemical to disperse throughout the tree trunk. 

20 Three months later, one test tree was appropriately 

selected from each test area, and cut down at a location 
50 cm above the ground. The wood was allowed to air dry 
for 3 months in the shade, and discs having a thickness 
of 2 cm were cut starting from the base of the dried wood 

25 at 1 m intervals to a length of 4 m followed by obtaining 

wood blocks measuring 2 cm x 2 cm x 2 cm from these 
discs. Sterilized and disinfected sand containing a 
suitable amount of moisture was placed in the bottom of a 
glass container having a diameter of 13 cm and height of 

30 3 cm, and the wood blocks were then placed on top of the 

sand. Ninety worker Oriental termites and 10 soldier 
Oriental termites were placed in the glass containers 
containing the wood blocks, and then raised for 4 weeks 
in a constant temperature thermostat at a temperature of 

35 25 degrees followed by investigating the viability of the 

termites and the degree of damage to the wood blocks 
(weight reduction) . 
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Those results are shown in Tables 4 and 5. 
Table 4 Termite-Proofing Effects on Pine Wood Treated by 



Trunk Injection 



Trunk 
Inject- 
ion per 
cubic 
meter 


Tni f^ct" i on 

method 


Sampling site 


1 m 


2 m 


3 m 


4 m 


Number 
of 

termites 


Weight 
reduction 


Number 
of live 
termites 


Weight 
reduction 


Number 
of live 
termites 


Weight 
reduct- 
ion 


Number 
of live 
termites 


Weight 
reduction 


200 ml 


Without 

applying 

pressure 


0 


0.2 


0 


0 


0 


0 


0 


0 


Under 
pressure 


0 


0 


0 


0.1 


0 


0 


0 


0 


4 00 ml 


Without 

applying 

pressure 


0 


0 


0 


0 


0 


0 


0 


0 


Under 
pressure 


0 


0.1 


0 


0 


0 


0 


0 


0 


600 ml 


Without 

applying 

pressure 


0 


0 


0 


0 


0 


0 


0 


0 


Under 
pressure 


0 


0 


0 


0 


0 


0 


0 


0 


Control 




91 


224 


96 


291 


92 


243 


90 


240 



5 

Number of live termites is expressed as the number 
of termites, while weight reduction is expressed in mg. 

The average values are shown obtained by repeating 
testing three times in each area. 
0 An untreated pine wood block was used as the 

control . 



Table 5 Termite-Proofing Effects on Cedar Wood Treated b 



Trunk Injection 



Trunk 
Injection 
per cubic 

meter 


Injection 
method 


Sampling site 


1 m 


2 m 


3 m 


4 m 


Number 
of live 
termites 


Weight 
reduction 


Number 
of live 
termites 


Weight 
reduction 


Number 
of live 
termites 


Weight 
reduction 


Number 
of live 
termites 


Weight 
reducti 


200 ml 




0 


0 


0 


0 


0 


0 


0 






0 


0.1 


0 


0.1 


0 


0 


0 




4 00 ml 




0 


0 


0 


0 


0 


0 


0 






0 


0 


0 


0 


0 


0 


0 




600 ml 




0 


0 


0 


0 


0 


0 


0 






0 


0 


0 


0 


0 


0 


0 




Control 




88 


176 


86 


153 


91 


201 


88 


1 



Number of live termites is expressed as the number 
of termites, while weight reduction is expressed in mg. 

The average values are shown obtained by repeating 
testing three times in each area. 
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An untreated cedar wood block was used as the 
control . 



As is shown in Tables 4 and 5, none of the Oriental 
5 termites survived and there was hardly weight reduction 

observed in the wood blocks due to termite damage in both 
pine and cedar wood blocks chemically treated at any of 
the injection volumes and injection methods. 

10 Industrial Applicability 

Instead of treating lumber with a termite-proofing 
agent by a method such as coating or spraying at the 
construction site as in the prior art, the present 
invention allows the obtaining of lumber having a high 

15 degree of resistance to termite damage that is not 

required to be treated with termite-proofing agent at the 
construction site by injecting a neonicotinoid-based 
insecticide component into the trunks of standing trees 
in advance . 

20 As a result of using lumber treated by the present 

invention, there is no environmental contamination by 
chemicals since it is not necessary to treat the lumber 
by coating or spraying a termite-proofing agent at the 
construction site. In addition, since chemical is 

25 dispersed inside the lumber, the effects can be expected 

to be demonstrated for a long period of time. 



